BACKGROUND: This article is part of a special series designed to help health professionals in the process of developing a research project and writing a manuscript. The research question is the keystone in this process, and represents the first step of every research project. However, its importance is frequently neglected. OBJECTIVE: To highlight important considerations in the development and formulation of a research idea, with the purpose of identifying main guiding elements, in order to prevent errors in one of the most important stages of an experiment. METHODS: The authors performed a non-systematic literature review (PubMed.gov -U.S. National Library of Medicine/National Institute of Health) to retrieve papers that addressed the main steps to build a research question. RESULTS: The construction process includes the conception of the research idea, seeking an appropriate environment and resources, performing a literature review, then crafting and refining the research question, while being aware of potential challenges and pitfalls that may be encountered. The FINER and PICOT criteria can be useful tools in this process. CONCLUSION: It is essential to invest time, energy, and resources in the construction of the research question prior to detailing the study design, thus supporting the further development of the research project on a solid initial foundation.
INTRODUCTION
Defining the research question is a major and critical step in the design of any research project. A clear and precise research question will facilitate the development of the experiment, ensuring scientific relevance, even when the results are unexpected. A poorly formulated research question, however, may eventually lead to an erroneous study design, impede the development of a clear protocol, hamper the interpretation of study results, and eventually jeopardize publication efforts. 1, 2 As the first step of any clinical research project, the conception of the research question requires a systematic approach that is frequently neglected. What is initially a problem in clinical practice may become a scientific idea, then a research question, and finally, be its solution. For many practitioners, this translation of clinical queries into formal scientific investigation is the first hurdle in the process. 3 The aim of this article is to highlight important points in the development of a research idea, therefore serving as a practical guide for the formulation of this essential step in research. The reader will be taken through the conception of the research idea, seeking an appropriate environment and resources, performing a literature review, crafting and refining the research question, and being continuously aware of the potential challenges and pitfalls that may be found.
WHERE DO IDEAS COME FROM
The initial step preceding the construction of a research question is deciding upon the topic that will be investigated. This may be easier for skilled researchers, but novice researchers often require assistance. 1 According to Law, 4 research questions most commonly arise from professional practice itself. Clinical practice provides enriching experiences from which questions can be derived, which may originate after the observation of a specific event or repetitive pattern, or even arise due to curiosity regarding the relationship between different factors in a patient's environment. 5 However, the research idea can come from various other common sources. [5] [6] [7] [8] [9] Interacting with the scientific community Brainstorming with colleagues, department chair, knowledgeable peers, and other researchers provides a fertile environment for ideas to develop. For novice investigators, choosing and working with a mentor may also provide the necessary experience in guiding the conception of the research idea. 10 Furthermore, interacting with the scientific community and exchanging knowledge offers new opportunities for future project collaborations. 11 The importance of exchanging knowledge in this process has not been missed in the field of literature as illustrated by a quote in Steven Johnson's epic book Where Good Ideas come From:
12 "The trick to having good ideas is not to sit around in glorious isolation and try to think big thoughts. The trick is to get more parts on the table."
Identifying gaps in literature
Following developments in literature regarding the topic of interest allows the identification of potential gaps. Frequently, medical literature suggests possible new research questions. In situations in which there is controversy regarding the results and conclusions of a particular study, the investigator may also want to replicate it to validate results. Furthermore, the methods used by other researchers to approach the theme may generate new ideas and also help determine which studies would benefit from refinement. 13 The discussion section presented at the end of articles may also provide insights regarding areas that can be further explored within the scope of the topic.
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Being alert to new ideas and interventions:
In addition to reviewing current literature, it is always useful to remain vigilant of new technologies and interventions. Practitioners may attend meetings and conferences in order to be exposed to new professional trends, discuss new interventions, and re-evaluate their own practice, thereby recognizing untested theories and uncertain scenarios. 3 
Funding priorities
Funding opportunities can stimulate the investigation of a specific research question, besides providing necessary resources for the development of the project. Advertised funding announcements or requests for proposals can represent opportunities to initiate and investigate in a given field of knowledge and to identify new applications for research ideas. 14, 15 
FORMULATING A RESEARCHABLE QUESTION: CRUCIAL POINTS
The success of a research project, however, depends on how well investigators are able to translate an idea into a researchable question. 1 Additional to the characteristics of the research question mentioned earlier, the execution process has to be carefully thought of and is not purely a semantic concern. 16 Moreover, it reflects an iterative process that is not restricted to a single step. 17 Hulley et al. 6 introduced the use of the FINER criteria as a way to define the desirable properties of a good research question. According to the mnemonic, the research question has to be (F) feasible, (I) interesting, (N) novel, (E) ethical, and (R) relevant. Being aware of the essential characteristics of a good question is useful to determine which strategies are needed to achieve them, as well as to determine which research questions are worth pursuing. 1 
Establishing the Necessary Resources
Feasibility is a crucial property of a good research question. While in theory a vast number of research questions can be created, fewer questions can be practically developed. The investigator has to assess what is the best balance between the idea and the necessary resources to answer the question. Factors to assess include availability of financial resources, adequate number of subjects, and sufficient technical expertise, as well as if the project is affordable in time and manageable in scope. 6, 18 It is also worth mentioning that successful execution of study designs based on a proper research question may also be influenced by local and national regulations, medical culture, and population attitudes toward research.
Importance of Making it Interesting
In order to complete the project in a successful manner, the investigator should have true interest in what is being asked. The passion involved in pursuing the truth of the matter will serve as an impulse to overcome all the different obstacles that are inherent to the investigative process. 6, 10 Moreover, it is prudent to ensure that the research theme also intrigues the scientific and non-scientific community. By consulting peers, mentors and colleagues, the researcher may save time and energy that would be invested in an uninteresting research question. 10 
Performing a Literature Review
Novelty is an essential attribute of a research question, and the best way to determine innovation is by performing a comprehensive literature review. By reviewing the literature, the investigator is able to identify what is the appropriate stage for evaluation and what has been done. The main research databases include Pubmed, MedlinePlus, Web of Science, CINAHL, OVID, and Cochrane library. 10 A novel research question, however, does not have to be completely originalit may validate, contest or broaden previous findings. 10, 18 Prior studies with controversial results or weak methodology may possibly represent an opportunity for modification and refinement, since existing research questions can be approached in new ways by using a different population, distinct inclusion and exclusion criteria, different techniques or different outcomes. Novelty can also be assessed by consulting experts in the area about ongoing research and unpublished data, as well as searching internet databases. 6 Investigators can search the NIH Computer Retrieval of Information on Scientific Projects (CRISP) Thesaurus 19 or ClinicalTrials.GOV 20 to access a complete list of ongoing clinical trials. Table 1 provides the main resources that a research can explore when performing a literature review.
Ethical Considerations
A project's objectives and design must be compliant with the standards of ethical boards and national research standards. Thus, when proposing a research query, the investigator has to evaluate if the risk-benefit ratio posed by the question is amenable to the Institutional Review Board (IRB) for protocol approval. 6 Investigators should be familiar with the major research ethics guidelines and codes, such as the World Medical Association (WMA) Declaration of Helsinki, 21 the ICH Harmonized Tripartite Guideline -Good Clinical Practice (ICH-GCP) 22 and the Council for International Organizations on Medical Guidelines (CIOMS) 23 . Important considerations must be made regarding the inclusion of populations who are in vulnerable conditions due to their susceptibility to be coerced into participation. Examples include children and underage participants,
Table 1 Literature Review Resources
Lopes FOA, Hurtado-Puerto AM, Moreno H, Fregni F, Falcão DP, Amorim RFB pregnant women, social minorities, undocumented workers, members of groups with strict hierarchical structures, economically or educationally disadvantaged people, prisoners, and handicapped or mentally disabled people. This topic can be further explored in the WMA Declaration of Helsinki. 21 Whenever such study is being conceived, two important considerations are due: does the study pose more than a minimal risk of harm? And, is there a differential of power between the researchers and the subjects? If so, measures should be taken in order to narrow these gaps and provide a safe environment to participants. The environment should be commensurate to that which would be provided if these participants were not in a condition of vulnerability.
In order to create this environment, researchers, and bioethicists have made some suggestions. For example, there have been concerns about placebo-controlled studies in developing countries on pregnant women with AIDS in the late 90s. 24 Proposals around this issue 25 included allowing research trials in these conditions considering the standard of care in such countries -pregnant women would have access to medications as the healthcare system in that country would allow. There is still some controversy around the implementation of these trial designs and the suggested measures to mitigate the impact on vulnerable participants. The matter is not yet settled. On the other hand, in a situation where there is a differential of power between researchers and subjects, or when there is a relationship between researchers and hierarchical superiors to the participants, there must be a mechanism to allow subjects to reject or withdraw participation, if they so desire, with no repercussions (punishment, pressure) from their superiors.
Furthering Clinical Science
Relevance is one of the most important aspects of a research question -the ideal research question should further clinical science. Also, if the question is able to answer existing questions or point toward significant missing aspects, there is an increased chance of receiving financial support from funding institutions. 10 The researcher should ensure the project has the potential of improving scientific knowledge, contributing to clinical and health policy, or guiding future research.
6 Table  2 provides a summary of the FINER criteria, together with questions to be addressed and potential strategies to achieve success in each of the elements.
PICOT FRAMEWORK
While the FINER criteria suggest general aspects of the research question, the PICOT format proposes a specific 26 as PICO, it was later broadened to the current PICOT format, 9 which is now widely accepted by the scientific community. According to the acronym, a structured research question should well define its (P) population, (I) intervention, (C) comparator, (O) outcome, and (T) time frame.
The population can be defined using relevant demographic variables such as gender, age, geographic location, ethnic group, risk profile or by clinical condition of interest. 1, 27 It is important to note that, since carrying out studies with entire populations is usually not feasible, the target population has to be sampled. The target population is the group of subjects on which the investigator is to make inferences. The accessible population, however, are the individuals who are available during recruitment -for instance, patients from the investigator's working hospital. Finally, the sample population is the collection of individuals who will be studied, chosen from the accessible population. Frequently, the sample population represents the individuals from the accessible population who have consented to participate in the trial. 28 When writing the research question, the investigator should consider the balance between specifying a population that will likely respond to the intervention and a sample that will be representative of the target population, to increase external validity. 29 The intervention refers to the exposure or controlled maneuver that will be provided to enrolled subjects. A description of type of procedure, timing, dose, and product specifications should be clearly stated. 27 The comparator identifies what the investigator plans on using as a reference group to compare with the main intervention. In different study designs, it is often referred to as "control group" or "alternative standard". The comparator may represent a specific intervention or placebo/sham interventions, but when there is an existing "gold-standard" therapy or practice, it is usually the chosen option. 29 The final aim is to compare the main outcomes of these underlying intervention groups, given the pre-specified period of time. Desirable properties of primary outcomes include being objective, reproducible, clinically available, easily quantifiable, sensitive, and specific.
1 Table 3 summarizes the details for each PICOT component.
The use of the PICOT framing has been shown to be independently associated with better overall reporting quality and better reporting of key methodologies (30) , besides also providing improvement in search results for clinical evidence in Pubmed. 31 Although largely recognized as a useful strategy, many investigators fail to apply the PICOT format when presenting their research questions. In a review performed by Thabane et al., 1 96% of 313 articles in anesthesia literature did not apply the PICOT approach when reporting the research question. Moreover, Rios et al. evaluated 89 randomized controlled trials in endocrinology journals regarding the use of PICOT framing. The authors stated that a structured research question was present in 33.7% of the reports, and that it was associated with a better overall quality score (OQS) based on the Consolidated Standards for Reporting Trials.
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PICOT FRAMEWORK IN CLINICAL SCENARIO
The PICOT framework can be better understood when applied to a clinical scenario. For instance, let us consider the following context. It is well known that osteoarthritis is a chronic joint disease that affects many elderly patients worldwide, representing a leading cause of musculoskeletal pain and impairment. [32] [33] [34] Investigators have previously shown that different factors may be associated with its development, such as sex, ethnicity, race, and aging itself. 35 In this context, the decrease in musculoskeletal strength has been identified as one of the age-related factors that lead to progress of the disease. 36 Consequently, muscle strengthening plays a major role in the conservative management of these patients. 37 However, the applicability regarding dosage remains to be elucidated: do elderly patients benefit more from low resistance strength training or high resistance strength training?
Sample of subjects or problem that will be addressed
I Intervention
Stands for what will be provided for the enrolled subjects. This question may have arisen from multiple sources: as a result of daily clinical practice observations, following the identification of a literature gap on the topic or even after a conference meeting with other experts in the field. Dissecting the research question in a methodical way is crucial to make it searchable and clear. 10 In this medical context, diverse details should be taken in consideration: what are the outcomes associated with muscle strengthening? What defines high and low resistance training? At what age should the intervention be considered? What are the potential harms that could be caused? An investigator should determine these initial answers and gather all the necessary information to in order to format a question in the PICOT framework.
The investigator may also use the strategy of coming up with multiple questions and subsequently selecting the best one. 9 Furthermore, one should check whether the research question meets the previously mentioned desirable criteria. It is not unusual to find that the research question needs to be refined after its creation, especially when the initial inquiry is too broad, not feasible or still requires an earlier stage of investigation before being pursued.
In this specific clinical scenario, after presenting a literature review, Melo et al. 38 identified very few studies that implemented high intensity strength training in patients with osteoarthritis. Therefore, investigators decided to initially include healthy elderly individuals in the study design; if tolerance was demonstrated, future studies could then evaluate the same effects of high intensity strength training on patients with osteoarthritis. 38 Subsequently, the following question was formulated in the original article:
In healthy individuals who are above 60 years old (P), is high resistance strength training (I) more effective than low resistance strength training (C) in improving muscle strengthening (O) after 6 weeks (T)? 38 Frequently, the major obstacle is not the lack of ideas, but the process of framing the query into a searchable question. 10 Thus, practical implications should be taken in consideration, so that the researcher can ultimately reach an effective and clear study design.
USING PRIMARY AND SECONDARY QUESTIONS
When more than one question is used to address specific needs, more than one outcome is used. Importantly, the primary question should drive the study, while the secondary questions are complementary and non-priority. Often, the primary question encompasses the global aspects of secondary questions, which are either ancillary, or more specific. The formulation of both, primary and secondary questions is useful in observational and experimental studies in the sense that it theoretically optimizes the resources appointed to the study, while answering several questions. On the other hand, failure to define particular questions, or intending to overreach with the results of the study can lead to misinterpretation of results, an increase in the complexity of the design or failure to convey an accurate answer. This becomes particularly important in situations such as those where a mentor asks a researcher to come up with a research question using a dataset that has already been collected. This situation is delicate in the sense that many secondary questions could confuse the researcher, causing them to lose the scope of the project. Outcomes are the means of measuring the effect and, in this way; they are the core of the research question.
Briefly, Thabane et al. 1 have identified key characteristics of primary outcomes as appropriate, objective, valid, reproducible and reliable, clinically available, easily quantifiable, efficient, sensitive, specific, rapidly and accurately responsive to the intervention, and easily interpretable -straightforward. This is a useful array of descriptors, as many clinical instruments in daily practice have these characteristics: axillary temperature, heart rate, blood culture, etc.
As an example of primary and secondary questions in research, one of the works done by Satizabal and coworkers 39 evaluated the incidence of dementia as a primary outcome in part of the Framingham Heart Study population, an ongoing observational cohort that was designed to investigate cardiovascular risk factors in an isolated population in the US since 1948. Secondary outcomes were cardiovascular risk factors and whether or not they were associated with dementia was a secondary question. It is very typical for cohort and longitudinal studies to evaluate several risk factors as secondary questions. 6 
COMMON MISTAKES
In clinical research, the role of the research question is to bridge a gap between current research knowledge and the clinical practice. As explained previously, the outcome is the measurement the researcher considers most relevant to be understood or improved, and it assesses the effect of the exposure or intervention on the population. 16 According to Mayo et al., 16 one of the most common mistakes in constructing the research question is the wrong formulation of the link between the intervention and the outcome. In this way, describing a question with words such as "to understand" or "to investigate," in the absence of a specific dependency qualifier, is misleading. In short, dependency qualifiers are words describing the type of association existing between two variables -causation, correlation, or, simply, association. When formulating a clinical research question, most of the times there is an assumption that there is some kind of dependency between exposure and a variable -hence, the name "dependent variable." In this way, when an investigator formulates "understanding" or "investigating" as the objectives of the research, it is not possible to assess when is this objective satisfied, as it may be a personal perception.
On the other hand, wrongfully assigning the dependency qualifier is dangerous as well, especially in observational studies, where a relationship between the variables has not been established. Causation means the independent variable causes a change in the dependent variable. In this way, the variables are associated, but, association does not necessarily mean that there is a causal relationship between them. Many times, these terms are inadvertently misused, creating room for inadequate conclusions.
Finally, regardless of the framework used to formulate the research question, failure to clearly define the research question can lead to an answer that makes poor sense due to the fact that the question was not properly formulated in the first place. Mayo et al. mention an interesting example in the literature of a fuzzy or general question, leading to a confusing answer. In his book "The Hitchhiker's Guide to the Galaxy", 40, 41 Douglas Adams describes an advanced civilization that designed a super computer to find an answer to "life, the universe and everything," having to wait seven and a half million years, only to find out the answer was "forty-two." Then, the computer explains "… I think the problem, to be quite honest with you, is that you've never actually known what the question is." This illustrates an incredible waste of resources due to the lack of formulation.
CONCLUSION
Every research project starts with an idea that is later formatted into a researchable question, and which should ideally be expressed in a simple, clear, and straightforward language. 11 It can be derived from distinct sources, such as daily clinical practice, interaction with the scientific community and from the identification of literature gaps in a given field of interest. When formulating the research question, the investigator should be knowledgable of what has been done (what is the appropriate stage for evaluation) and be aware of current professional trends. 1 Both the PICOT and FINER criteria are useful tools when constructing an investigational query, and finding a mentor to provide guidance can be of great help throughout this process. In the quest of conducting clinical experiments, it is crucial to invest time, energy, and resources in the construction of the research question before proceeding to the study design, and thereby supporting the project development on a solid initial basis.
1 Chart 1 defines the main steps in the development of a research idea. 
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